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CLAIMS 

method of Uteratively detecting and decoding 
encodedlTVand interleaved symbols transmitted on a 
transmission channel, <fet^resymbols being transmitted on 
the tfasis of a sequence o^ binary symbols, each sequence 
of received symbols comprising at least specific learning 
symbols, in addition to t^e^da^ta, £old a^d tail symbols, 
charactej 

■ prior to any iteration, 

- running an initial linear estimation of 
coefficients of the impulse response of 

transmission channel \on the basi; 



m addition to theXdata, bold and tail : 
!r ised in that^^s^H5?> V^^^^ 



of 



the 
the 



specific learning symbols transmitted; 
1 by iteration : 

^jK- subjecting equalization and decoding process to 

an iterative process of exchanging a priori 
^information, firstly relating to fthe^ symbol bits from 

the decoding process in the case 
^process and, secondly, relating tc 
from the equalization process in 
decoding process; 

- running an updated iterative re-est^fnation of the 
coefficients of the impulse respdnse of the 
transmission channel on the basis of th\ information 
resulting from the iterative equalization and 
decoding process; 

- repeating the steps performed by iteration at the 



the equalization 
l{he) encoded bits 
;he case of the 
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^ 2 ,IT1*iethod according to claim 1,. characterised in 
that said iterative process of exchanging a \ priori 



lext iteration. 
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information coAsists in differentiating between 
contribution oA the transmission channel and the 
contribution ofi decoding, this differentiation 
consisting, firstly-*, in: 

- subtracting from (tyriff sequence (Si) of weighted outputs 

on equalized symbol bits, resulting from the 

\ / 

equalization process\ ^a&drkf priori information (S n 2) on 

\ 

the symbol bits in\ order to generate an extrinsic 
sequence (S 1 1) ; 

- subjecting said extrdkisic sequence (S f i) to a de- 
interleaving process in\order to generate a sequence of 
weighted inputs (S"i) containing the information from 
the channel and the a prAori information on the encoded 
bits emanating from the equalization; 

and, secondly, in; 

- subtracting from the sequenbes of weighted outputs (S2) 
on decoded bits, resulting Vfrom the decoding process, 
said sequence of weighted Vnputs (S"i) in order to 
generate a sequence of extrinsic information on decoded 
bits (S' 2 ); 

- subjecting said sequence of d^xtrinsic information on 
decoded bits (S ! 2 ) to a re-iViterleaving process to 
generate said a priori information (S TI 2) on the symbol 
bits . 



3. /Method according to claim 1 -es- 



char act er is ed 
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in that said equalization process is \a Viterbi SISO MLSE 
equalization process with weighted inpkits coupled with a 
re-estimation by an iterativeCEM process^ 

4 . Method according to claim 1 - @rV characterised 
in that the equalization process is a DDFSE process with 
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weighted outputs cqupled with a re-estimation of the 
bootstrap type 

5. Method accAcding to claim 1 oi? - 2 r r characterised 
in that the equalization process is a process of the GSOVA 
type coupled with a re-festimation of the bootstrap type. 

^/ 6. Method according to claim 1, o - r — ■ — 

characterised in that i^ said equalization process is an 
equalization process of t\he DDFSETvtype in which a single 
survivor per node is retained, fit) additionally consists 
±n : 

■ prior to any iteration, 

computing, from said initial linear estimation of the 

coefficients of the impulse response of the 



transmission channel, a ihinimum phase filter V^l and 



an 



anticausal filter \Q?l) respectively., where 



Hj2) *Q(z) = P(z)' the filter \ P(z) being defined as a 
transmission channel winh pn initial minimum phase, 
then 
by iteration, 

- subjecting said sequence of deceived symbols uo said 
equalization process, conditional on the values of 

the minimum phase filter P>^ defined as a successive 

minimum phase transmission channel for the current 
iteration, and, on the basis on said updated linear 

* n+n \ 

estimation HV, .( , for the next iteration; 

- updating, for the next iteration, \ the minimum phase 
filter P(z)^ defined as a successYve minimum phase 
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channel and the Vnticausal filter Q 



(1+1) 

(2) 



associated 



with the latter. 

7 . Method accordii 



to claim 6, characterised in 
that the ^eg^^ computing ^he filter P ( ( ^ , transmission 



channel with initial and respectively successive minimum 
phase and the anticausal filtt 

computed by £h^) cepstre method 




associated with them 



Method according / to one of the preceding 
claims ^^-G-hOTaCtrerised in tHat said step consisting in 
running an updated estimation of the coefficients of the 




impulse response H 



(1+1) 

(2) 



for tne next iteration consists in; 
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- subjecting said sequence pf weighted outputs on decoded 
bits to an interleaving process; 

- subjecting said flow of /the sequence of re-interleaved 
weighted outputs to a/ hard decision in order to 
reconstitute the symbols/ received; 

- subjecting the reconstituted received symbols to a 
linear pseudo-invers/on process on all the 
reconstituted received /symbols - 

9. Method according to one of claims 1 or 2, 
characterised in that said step consisting in running an 
updated estimation of /the coefficients of the impulse 
response of the tra/ismission channel for the next 
iteration consists in /applying an EM iteration using the 
weighted outputs on symbol bits produced by equalization 
in the running iterat/ion and the running estimated value 
of the coefficients/ of the impulse response of the 

transmission channel ■ 
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lO^Systemlof detecting and iteratively decoding 
encoded and interleaved symbols on a transmission channel, 
%i±epe symbols being\ transmitted from a sequence of binary 
symbols , each sequence of received binary symbols 
comprising, in addi\tion to the data, hold and tail 
symbols, at least specific learning symbols, characterised 
in that ^}comprises at least: Q 

- equalization means \(1) with soft input^ and output^ 
receiving said received symbols and emitting a sequence 
of weighted outputs ori equalized symbol bits; 
means (2) for computing and iteratively exchanging a 
priori information, \firstly on the symbol bits 
resulting from ^h^ decdded symbol bits in the case of 
the equalization process and, secondly, on t^h<p encoded 
bits resulting from the \ equalized symbol bits in the 
case of the decoding process; 

- decoding means (3) witl\ soft inputs and outputs 
receiving said a priori information on the encoded bits 
and emitting a sequence of \weighted outputs on decoded 
bits resulting from the decoding process; 

- means for (4) producing an undated iterative estimation 
of the coefficients, of ^hhA impulse response of the 
transmission channel on the basis of the information 
resulting from the iterative equalization and decoding 
process . 

11 ."^System according to cla\m 10, characterised in 
that said means (2) for computing and iteratively 
exchanging a priori information comprise: 

- first means (20) for subtracting frW^hf) sequence (Si) 
of weighted outputs on equalized ^/mbol bits /^aid\a 
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priori information (S H 2) on the symbol bits in order to 
generate an extrirreic sequence (S'i); 

- means (21) for de-U nterleav i n g said extrinsic sequence 
enabling ^aTd^ sequence of weighted inputs (S"i) 
containing the information from the channel and the a 
priori information \of the encoded bits from the 
equalization to be generated; 

- second means for subtracting (22) from [the/ sequence of 
weighted outputs on decoded bits (S 2 ) resulting from the 




decoding process |sai^ sequence of weighted inputs (S"i) 
order to qenerate\ a sequence of 



in order to generate\ a sequence of extrinsic 
information on decoded bi1 

- means (23) for re-inteVleaving said sequence of 
extrinsic information on decoded bits, enabling Isaid a 
priori information (S" 2 ) dn the symbol bits to be 
generated . 

tern according \ to claim 10 
characterised in that said me\ans (4) for running an 
updated iterative estimation comprise: 

- means (40) for running an initial estimation of the 
coefficients of the impulses response of the 
transmission channel ; 

- means for running an updated iterative estimation of 



r€he \l 



- - ^EM_ type of the coefficients of \the impulse response 
of the transmission channel- 




^ha_rfirt o ri gpH vf 



ling 



to claims 10 and 12, 



System acco] 
at 

- said equalization meahs (1) are MLSE equalization means 
with soft inputs/outputs; 
30 - said decoding meangf (3) are BCJR decoding means with 
soft inputs /outputs 
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10 and 12, 
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14. System according to claims 
characterised in that: 

- said equalization means / (1) are DDFSE equalization 
means with soft inputs/outputs; 

- said decoding means (3) [are BCJR decoding means with 
soft inputs/outputs . 

15. System according to claims 10 and 12, 
characterised in that: 

- said equalization meansl (1) are GSOVA equalization 
means ; 

- said decoding means (3) | are BCJR decoding means with 
soft outputs. 

16. System according to claim 10 and one of claims 
14- or 15, characterised ih that said updated iterative 
estimation means (4) comprise: 

- means (41) for re-inteijleaving the. sequence (S 2 ) of 
weighted outputs on dedoded bits resulting from the 
decoding process, emitting a sequence of weighted 
outputs on re-interleaved decoded bits; 

- hard decision means (42) receiving the sequence of 
weighted outputs on rel-interleaved decoded bits and 
emitting a sequence of J reconstituted received symbol 
bits; 

- means (43) for applying a linear pseudo-inversion on 
all the reconstituted /received symbols, enabling an 
updated estimation of the coefficients of the impulse 
response of the transmission channel to be emitted. 



